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7KH REMHFWLYH RI WKLV SDSHU LV WR JLYH VRPH FRQWULEXWLRQ WR GLVHQWDQJOH WKH FRQWURYHUVLDO
TXHVWLRQ RQ WKH HIIHFWLYHQHVV RI WKRVH SROLFLHV DLPHG WR XVH WKH ZRUNLQJ ZHHN UHGXFWLRQ DV D
UHPHG\ DJDLQVW XQHPSOR\PHQW￿ ,Q RUGHU WR GHDO ZLWK WKH HIIHFW RQ D GXDO HFRQRP\
FKDUDFWHULVHG E\ WZR VHFWRUV￿ WKH ILUVW RQH ￿PDQXIDFWXULQJ￿ HIILFLHQW DQG LQWHUQDWLRQDOO\
FRPSHWLWLYH￿ WKH VHFRQG RQH ￿VHUYLFHV￿ ZKLFK LV QRW LQIOXHQFHG E\ LQWHUQDWLRQDO FRPSHWLWLRQ
EHLQJ H[FOXVLYHO\ RULHQWHG WR LQWHUQDO ODERXU PDUNHW￿ 0RUHRYHU LQ WKH WKHRUHWLFDO IUDPHZRUN
WZR GLIIHUHQW W\SHV RI ZRUNHUV ZLOO EH FRQVLGHUHG￿ $V D PHWKRG RI DQDO\VLV D QXPHULFDO
VROXWLRQ LV FRPSXWHG WR DGGUHVV WKH WUHQG RI WKH PDLQ ODERXU PDUNHW LQGLFDWRUV IROORZLQJ D
ZRUNLQJ ZHHN UHGXFWLRQ￿
.H\ZRUGV￿ :RUNLQJ WLPH￿ HPSOR\PHQW￿ HIILFLHQF\ ZDJHV
-(/￿FRGH￿ -￿￿￿-￿￿￿-￿￿￿-￿￿￿-￿￿7DEOH RI FRQWHQWV
￿￿ ,QWURGXFWLRQ
￿￿ 6RPH VW\OLVHG IDFWV
￿￿ $ GXDO ODERXU PDUNHW
￿￿ 7KH 0RGHO
￿￿ $ 1XPHULFDO ([DPSOH
￿￿ &RQFOXGLQJ UHPDUNV
5HIHUHQFHV￿￿ ,QWURGXFWLRQ
8QHPSOR\PHQW KDV EHHQ WKH JUHDWHVW HFRQRPLF SUREOHP LQ FRQWLQHQWDO
(XURSH LQ WKH ￿￿￿￿•V￿ HYHU VLQFH WKH LQFUHDVH DW WKH EHJLQQLQJ RI WKH ￿￿￿￿V
XQHPSOR\PHQW LQ WKH (XURSHDQ 8QLRQ KDV UHPDLQHG KLJK￿ 1RZDGD\V￿ DW WKH
EHJLQQLQJ RI WKH ￿￿￿￿V￿ LW LV VORZO\ GHFOLQLQJ EXW VWLOO DYHUDJH DERXW ￿￿￿ RI WKH
ZRUNLQJ SRSXODWLRQ￿ 7KLV SHUIRUPDQFH LV QRW VKDUHG E\ HYHU\ (XURSHDQ
FRXQWU\￿ 7KH DERYH FOHDUO\ HPHUJHV IURP 7DEOH ￿ LQ ZKLFK ZH UHSRUW WKH
VWDQGDUGLVHG XQHPSOR\PHQW UDWHV LQ WKH 2(&’ FRXQWULHV￿
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·￿￿￿XQHPSOR\PHQW UDWHV PD\ QRW WHOO WKH ZKROH VWRU\ EHFDXVH VRPH FRXQWULHV
V\VWHPDWLFDOO\ VKLIW SHRSOH RXW RI XQHPSOR\PHQW LQWR RWKHU FDWHJRULHV￿ QRWDEO\
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WR ORRN DW WKH QRQ￿HPSOR\PHQW UDWH￿ GHILQHG DV WKH SHUFHQWDJH RI WKH
SRSXODWLRQ RI ZRUNLQJ DJH ZKR DUH QRW HPSOR\HG￿ 7KH DGRSWLRQ RI WKLV ZD\ RI
SURFHHGLQJ ZLOO PDNH LW SRVVLEOH WR FDSWXUH DW WKH VDPH WLPH ERWK
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:KDW HPHUJHV IURP WKH DERYH WDEOH￿ LQ RUGHU WR VXPPDULVH WKH PDLQ
ILQGLQJV RI LW￿ LV WKDW WKH 1HWKHUODQGV￿ ,UHODQG DQG WKH 86 VHHP WR EH WKH RQO\
FRXQWULHV VKRZLQJ D PDUNHG GRZQZDUG WUHQG LQ XQHPSOR\PHQW UDWHV VLQFH
WKH ￿￿￿￿V￿
6R WKLQJV EHLQJ￿ WKH VHDUFK IRU WRROV DEOH WR UHGXFH XQHPSOR\PHQW KDV
PRUH DQG PRUH EHHQ WKH PDLQ REMHFWLYH RI JRYHUQPHQWV￿ DQG KHUH LV EDFN RQ
WKH SROLF\ DJHQGD WKH UH￿HPHUJHQFH RI KRXUV RI ZRUN DV WRRO WKURXJK ZKLFK
REWDLQ VRPH JDLQV LQ WKH HPSOR\PHQW SHUIRUPDQFH￿ 7KH SRVVLELOLW\ RI D
UHGXFWLRQ RI ZHHNO\ KRXUV LV LQFUHDVLQJO\ JDLQLQJ JURXQG LQ WKH PLQGV RI
SROLWLFLDQV DQG LQ SXEOLF RSLQLRQ DV WKH XQLTXH SXEOLF SROLF\ DEOH WR HIILFLHQWO\
UHGXFH XQHPSOR\PHQW￿ 7KH GHEDWH RQ ZRUNLQJ WLPH LV IDU IURP EHLQJ D QHZ
RQH￿ DOWKRXJK LW KDV XQGHUJRQH FRQVLGHUDEOH FKDQJHV LQ WKH ODVW \HDUV￿ )URP
￿￿￿￿V RQZDUGV LW KDV EHFRPH D IDU PRUH FRQWURYHUVLDO LVVXH EHWZHHQ VRFLDO
JURXSV￿ RQ RQH VLGH WUDGH XQLRQV GHPDQG VXEVWDQWLDO ZRUNLQJ￿WLPH UHGXFWLRQV
DV D UHPHG\ DJDLQVW LQFUHDVLQJ XQHPSOR\PHQW￿ RQ WKH RWKHU HPSOR\HUV UHMHFW
ZRUNLQJ￿WLPH UHGXFWLRQ DV D UHPHG\ DJDLQVW XQHPSOR\PHQW￿ VHHNLQJ PRUH
ZRUNLQJ￿WLPH IOH[LELOLW\ LQVWHDG￿ ’HSHQGLQJ RQ WKH HFRQRPLF VLWXDWLRQ￿ WKH￿
H[LVWLQJ UHJXODWRU\ IUDPHZRUN DQG WKH LQGXVWULDO UHODWLRQV V\VWHP￿ ZRUNLQJ
KRXUV KDYH EHHQ UHGXFHG DQG IOH[LELOLVHG WR YHU\ GLIIHUHQW GHJUHHV LQ GLIIHUHQW
FRXQWULHV￿
7KH QRWLRQ RI ZRUN￿VKDULQJ LV WKDW WKRVH ZKR KDYH D MRE VKRXOG ZRUN IHZHU
KRXUV￿ HLWKHU RYHU WKH FRXUVH RI D ZRUNLQJ \HDU RU RYHU DQ HQWLUH ZRUNLQJ
OLIHWLPH￿ VR WKDW DGGLWLRQDO HPSOR\PHQW FRXOG EH FUHDWHG IRU WKRVH ZKR DUH RXW
RI ZRUN￿ ’XULQJ WKH ￿￿￿￿V￿ PDQ\ ODUJH FRPSDQLHV LQ FRQWLQHQWDO (XURSH￿
HVSHFLDOO\ )UDQFH￿ *HUPDQ\ DQG WKH 1HWKHUODQGV￿ KDYH QHJRWLDWHG D VKRUWHU
ZRUNLQJ ZHHN LQ H[FKDQJH IRU D KLJKHU KRXUO\ SD\￿ LQ WKH KRSH WKDW PRUH MREV
ZLOO EH FUHDWHG￿ ,Q )UDQFH￿ UHFHQW OHJLVODWLRQ ·OD ORL $XEU\￿ SURYLGHV IRU D
PDQGDWRU\ ￿￿￿KRXUV ZHHN E\ ￿￿￿￿￿ 7KH EDVLF LGHD LV WKDW ILUPV VXEVWLWXWH
KRXUV IRU ZRUNHUV￿ ZLWK ZRUNHUV UHFHLYLQJ ORZHU ZHHNO\ SD\ ￿LQFRPH￿VKDULQJ￿
EXW QRW EHLQJ ZRUVH RII SURYLGLQJ WKH\ YDOXH OHLVXUH VXIILFLHQWO\￿ 6RPH ,WDOLDQ
DQG 6SDQLVK XQLRQV OHDGHUV DQG SROLWLFLDQV DGYRFDWH WKH VDPH VHW RI SROLFLHV DV
WKH RQH DGRSWHG E\ WKH )UHQFK￿ *HUPDQ\•V QHZO\ HOHFWHG *RYHUQPHQW DOVR
DSSHDUV WR VXSSRUW PDQGDWRU\ KRXUV UHGXFWLRQ￿ DV VKRZQ LQ WKH ZHOO NQRZQ
%0:•V DJUHHPHQW￿ ,Q %ULWDLQ WKH HPSKDVLV LV VOLJKWO\ GLIIHUHQW￿ EXW SXEOLF
FRQFHUQ KDV EHHQ H[SUHVVHG DW WKH YHU\ KLJK DQG LQFUHDVLQJ OHYHOV RI DYHUDJH
KRXUV￿ ,Q ￿￿￿￿￿ WKH DYHUDJH ZRUNLQJ ZHHN LQ %ULWDLQ ZDV ￿￿￿￿ KRXUV￿ FRPSDUHG
WR D (XURSHDQ &RPPXQLW\ DYHUDJH RI ￿￿￿￿￿ 7KLV UHIOHFWV WKH YLHZ LQ (XURSH
WKDW RYHUWLPH LV YHU\ PXFK D %ULWLVK SKHQRPHQRQ￿ ,Q %ULWDLQ￿ RQH SHUVRQ LQ
VL[ ZRUNV ORQJHU WKDQ ￿￿ KRXUV￿ WKH KLJKHVW SURSRUWLRQ LQ (XURSH￿ ￿￿ KRXUV
EHLQJ WKH PD[LPXP ZRUNLQJ ZHHN VSHFLILHG LQ WKH (8 6RFLDO &KDSWHU
￿0DDVWULFKW￿￿ 8QWLO 0D\ ￿￿￿￿￿ %ULWDLQ ZDV WKH RQO\ (XURSHDQ QDWLRQ ZLWKRXW
DQ\ IRUP RI OHJDO PD[LPXP OHQJWK RI WKH ZRUNLQJ ZHHN￿ %HOJLXP￿ ZKLFK KDV D
TXLWH GLIIHUHQW VWRU\￿ ZLOO EH WKH IRFXV RI WKH QH[W VHFWLRQ￿
￿￿ 6RPH VW\OLVHG IDFWV
%HOJLXP￿ ZKLFK UHSUHVHQWV WKH IRFXV RI WKLV SDSHU￿ KDV D TXLWH GLIIHUHQW
VWRU\￿ $V LW HPHUJHV IURP WKH ·/HV 3ROLWLTXHV G•(QWUHSULVHV HQ (XURSH )DFH j OD
5pGXFWLRQ GX 7HPSV GH 7UDYDL￿ /H &DV %HOJH￿ ￿0D\￿ ￿￿￿￿￿
￿
￿ WKH UHGXFWLRQ RI WKH
ZRUNLQJ WLPH ZDV RQH RI WKH PDLQ SRLQW LQ WKH ￿￿￿￿ 3ODQ 3OXULHQQHO SRXU O•HPSORL￿
DV D PHDVXUH RI ZRUN UHGLVWULEXWLRQ SURSRVHG￿
:LWK WKH 9DQGH /DQRWWH $FW ￿$UUHWp 5R\DO￿ ￿￿￿￿￿￿￿￿￿￿ IURP WKH QDPH RI
WKH 3ULPH 0LQLVWHU ZKR VXJJHVWHG LW￿ LW ZDV SUHVHQWHG DV DQ H[SHULPHQWDO PHDVXUH
PDLQO\ DGGUHVVHG WR WKRVH ILUPV IDFLQJ HFRQRPLF GLIILFXOWLHV￿ DLPLQJ WR PDNH D
FROOHFWLYH DJUHHPHQW RQ WKH UHGXFWLRQ RI WKH ZRUNLQJ WLPH LQ RUGHU WR SUHVHUYH
WKH HPSOR\PHQW YROXPH￿ ,Q LWV ILQDO YHUVLRQ￿ WZR PRGDOLWLHV RI ZRUNLQJ WLPH
￿
5DSSRUW )LQDO￿ ￿0D\ ￿￿￿ ￿￿￿￿￿ 8QLYHUVLWp /LEUH GH %UX[HOOHV￿ 7UDYDLO￿ (PSORL￿
)RUPDWLRQ￿’8/%($ E\ 0￿ $ODOXI￿ 5￿ 3ODVPDQ￿ 0￿ ’H 7UR\HU￿ &￿ 6RXGDQ￿￿
UHGXFWLRQV ZHUH SURSRVHG￿ D GHIHQVLYH RQH￿ RULHQWHG WR WKRVH ILUPV LQ GLIILFXOW\
RU UHVWUXFWXULQJ￿ DQG DQ RIIHQVLYH RQH IRU WKRVH ILUPV ZKR ZDQWHG WR LQFUHDVH
WKH HPSOR\PHQW YROXPH￿
$FFRUGLQJ WR WKH GHIHQVLYH PRGDOLW\￿ ILUPV￿ UHFRJQLVHG DV EHLQJ LQ WURXEOHV
RU UHVWUXFWXULQJ￿ PLJKW KDYH WDNHQ DGYDQWDJH RI VHYHQ \HDUV GHFUHDVLQJ
HPSOR\HU•V VRFLDO VHFXULW\ FRQWULEXWLRQV LI WKH\ ZRXOG KDYH DGRSWHG D FROOHFWLYH
DJUHHPHQW ZKLFK ZRXOG UHGXFH ZRUNLQJ WLPH WR ￿￿ ZHHNO\ KRXUV LQ RUGHU WR
SUHYHQW FROOHFWLYH ILULQJ￿ 1RWKLQJ ZDV VDLG RQ ZDJH VHWWLQJ￿ H[FHSW IRU WKH
FLUFXPVWDQFHV RI SUHFLVLQJ WKDW D FRPSHQVDWLRQ VKRXOG KDYH EHHQ KHOG￿
2QH RI WKH PDLQ FKDUDFWHULVWLF RI WKLV PHDVXUH LV WR FUHDWH D OLQN EHWZHHQ
WKH OHYHO RI VRFLDO EXUGHQV DQG KRXUV• UHGXFWLRQ￿ LQ IDFW ILUPV KDYH WKH ULJKW WR
KDYH D PD[LPDO UHGXFWLRQ RI WKH VRFLDO EXUGHQV LQ FDVH RI D ￿￿ KRXUV• FXW￿
ILQDOO\ WKH ODZ GRHV QRW SUHYHQW DQ\ LQGLYLGXDO UHGLVWULEXWLRQ PHDVXUH DQG LWV
UHODWHG DGYDQWDJH￿
2Q WKH RWKHU VLGH￿ WKH RIIHQVLYH PHDVXUH￿ DLPHG WR SURPRWH HPSOR\PHQW￿
LV LQ D ZRUN LQ SURJUHVV SKDVH￿ LW KDV EHHQ FRQVLGHUHG DV WKH FRXUVH RI WKRVH
GHEDWHV RQ ZRUNLQJ WLPH UHGXFWLRQ XQUROOHG GXULQJ ￿￿￿￿￿ $W WKH PRPHQW￿ RQ
DQ H[SHULPHQWDO EDVLV￿ WKH *RYHUQPHQW KDV RQO\ DXWKRULVHG ￿￿ ILUPV￿
DSSOLFDQWV EHIRUH WKH ￿￿WK 0DUFK ￿￿￿￿￿ 6XFK D FXW LQ ZRUNLQJ WLPH￿ ZKLFK ZLOO
JLYH WLWOH WR WKH SURSRQHQWV WR D GHFUHDVLQJ UHGXFWLRQ LQ VRFLDO EXUGHQV GXULQJ
WKH FRPLQJ VHYHQ \HDUV￿ PXVW FRQFHUQ DW OHDVW ￿￿￿ RI WKH ZRUNHUV￿ ILQDOO\ LW
DOVR SURYLGHV D ZDJH FRPSHQVDWLRQ￿
$V D PDWWHU RI WKH IDFW WKH FRQFOXGLQJ SLFWXUH FRPLQJ RXW IURP WKH %HOJLDQ
HFRQRP\ LV WKDW WKH QXPEHU RI FDVHV RI ZRUNLQJ ZHHN UHGXFWLRQ EHIRUH ￿￿￿￿￿
￿￿￿￿ LV H[WUHPHO\ SRRU DQG FRQVHTXHQWO\ QRWKLQJ FDQ EH VDLG RQ WKH HIIHFWV RI
D ZRUNLQJ ZHHN UHGXFWLRQ ZKLFK UHPDLQ GLIILFXOW WR HVWDEOLVK￿
%\ FRQVLGHULQJ WKH HYROXWLRQ RI WKH \HDUO\ FRQYHQWLRQDO ZRUNLQJ WLPH IRU WKH
%HOJLDQ FDVH ￿7RWDO 0DQXIDFWXULQJ DQG 6HUYLFHV VHFWRUV￿ IURP )LJXUH ￿ LW
FOHDUO\ HPHUJHV WKDW IXOO WLPH ZRUNHUV LQ WKH ￿￿￿￿ ZRUN WKUHH TXDUWHU FRPSDUH
WR WKRVH RI WKH ￿￿￿￿ RU￿ JLYHQ LQ RWKHU ZRUGV￿ WKH FRQYHQWLRQDO GXUDWLRQ RI WKH
ZRUNLQJ WLPH LV GHFUHDVHG DW D UDWH RI ￿￿￿￿￿ SHU \HDU￿ :KDW HPHUJHV LV WKDW
PRUH WKDQ D VHFXODU WHQGHQF\ WR GHFUHDVH￿ LW LV SRVVLEOH WR VKLIW WKH ODVW IRUW\
\HDUV LQWR ILYH EDVLF SHULRGV￿ 7KH ILUVW RQH￿ VWDUWLQJ DW WKH HQG RI ￿￿V￿ LV
FKDUDFWHULVHG E\ D UDWKHU IDVW UHGXFWLRQ UDWH LQ WKH FRQYHQWLRQDO ZRUNLQJ WLPH
￿￿￿￿￿￿ SHU \HDU￿￿ EHWZHHQ ￿￿￿￿ DQG ￿￿￿￿ ZH KDYH D VWRS VLJQDO ￿￿￿￿￿￿￿￿ IURP
￿￿￿￿ WR ￿￿￿￿ LW LQFUHDVHV DJDLQ ￿￿￿￿￿￿￿￿ DOWKRXJK LW JHWV VPDOOHU GXULQJ WKH VL[
QH[W \HDUV ￿￿￿￿￿￿￿￿ ILQDOO\ IURP ￿￿￿￿ RQ LW JHWV DOPRVW VWHDG\ E\ HVWDEOLVKLQJ
LWVHOI RQ DERXW ￿￿￿￿￿ SHU \HDU￿
+RZHYHU￿ DV VWUHVVHG E\ 3ODVPDQ ￿￿￿￿￿￿￿ WKH ORQJ WHUP WUHQG WRZDUG
UHGXFHG ZRUNLQJ WLPH KDV QRQHWKHOHVV VORZHG VLJQLILFDQWO\ LQ PDQ\
LQGXVWULDOLVHG FRXQWULHV VLQFH WKH EHJLQQLQJ RI WKH ￿￿￿￿•V￿ FRPSDULVRQV RI
ZRUNLQJ WLPH EHWZHHQ FRXQWULHV DQG HVSHFLDOO\ RYHU WKH ORQJ SHULRGV FDQ
SURYH GLIILFXOW￿ VLQFH DYDLODEOH VWDWLVWLFV RQ WKLV VXEMHFW DUH RIWHQ SRRU DQG IHZ
DWWHPSWV KDYH EHHQ PDGH LQ RUGHU WR UHQGHU WKHP KRPRJHQHRXV￿ %\ XVLQJ
0DGGLVRQ ￿￿￿￿￿￿ DQG 2(&’ GDWD￿ 3ODVPDQ ￿￿￿￿￿￿ HIIHFWXDWHV D ORQJ WHUP￿￿
FRPSDULVRQ RI ZRUNLQJ WLPH LQ RUGHU WR GHWHFW LI WKH FRQYHQWLRQDO ZRUNLQJ
WLPH GHPRQVWUDWHV DQ H[RJHQRXV EHKDYLRXU ￿PDLQO\ GLFWDWHG E\ FROOHFWLYH
EDUJDLQLQJ SURFHGXUHV￿ RU UDWKHU DQ HQGRJHQRXV EHKDYLRXU LQ ZKLFK HFRQRPLF
JURZWK LV WKH PDLQ GHWHUPLQDQW RI ZRUNLQJ WLPH￿ 6LQFH WKHVH VWDWLVWLFV FRQFHUQ
HIIHFWLYH ZRUNLQJ WLPHV￿ WKH VHULHV KDYH EHHQ GHFRPSRVHG LQWR F\FOLFDO
FRPSRQHQW DQG D WUHQG￿ WKH ODWWHU RI ZKLFK LV DVVXPHG WR FRUUHVSRQG WR WKH
FRQWUDFWXDO ZRUNLQJ WLPH￿ RU WKH ZRUNLQJ HVWDEOLVKHG WKURXJK FROOHFWLYH
EDUJDLQLQJ ￿FRQYHQWLRQDO ZRUNLQJ WLPH￿￿ ,Q WKH ORQJ WHUP LQ SDUWLFXODU KH ZDV
DEOH WR GHWHUPLQH HODVWLFLWLHV RI WKH FRQYHQWLRQDO ZRUNLQJ WLPH ZLWK UHVSHFW WR
*’3 WKDW ZHUH VLJQLILFDQW￿ EXW YDULDEOH GHSHQGLQJ RQ WKH VSHFLILF FRXQWU\ DQG
SHULRG FRQVLGHUHG￿
7KH DERYH HYROXWLRQ WUHQG LV WKH RXWFRPH RI GLIIHUHQW VRFLR￿HFRQRPLF
IDFWRUV WKDW PD\ EH LGHQWLILHG LQ WKUHH PDLQ WRSLFV￿ KHDOWK DQG VDIHW\ LVVXHV￿
LQFUHDVLQJ OHLVXUH WLPH DQG IOH[LELOLW\ RI ZRUN RUJDQLVDWLRQ￿ +LVWRULFDOO\￿ WKH
UHFRJQLWLRQ RI WKH GDQJHU WR WKH KHDOWK DQG VDIHW\ RI ZRUNHUV UHSUHVHQWHG E\
H[FHVVLYHO\ ORQJ GDLO\ RU ZHHNO\ KRXUV ZDV WKH LPSHWXV EHKLQG PXFK RI WKH
OHJLVODWLRQ SODFLQJ OLPLWV RQ KRXUV￿ WKLV OHJLVODWLRQ JHQHUDOO\ VWHPPHG LQ YDU\LQJ
GHJUHHV IURP ERWK WKH FRQFHUQ RI OHJLVODWRUV DQG SUHVVXUH IURP WUDGH XQLRQV
DQG RWKHU FRQFHUQHG JURXSV￿
2EWDLQLQJ PRUH WLPH RII ZRUN IRU WKHLU PHPEHUV KDV EHHQ D PDMRU FRQFHUQ
RI WUDGH XQLRQV VLQFH WKHLU LQFHSWLRQ￿ LQGHHG LQ PDQ\ FRXQWULHV ￿VXFK DV WKH
8.￿ WR TXRWH RQH￿￿ FRQFHUQ WR UHGXFH ZRUNLQJ KRXUV SOD\HG D PDMRU SDUW LQ
WKH IRUPDWLRQ RI WKH WUDGH XQLRQ PRYHPHQWV￿ 2Q RQH OHYHO￿ WKLV FDQ EH VHHQ
DV D FRQVHTXHQFH RI WHFKQRORJLFDO SURJUHVV￿ ZKLFK KDV DOORZHG HPSOR\HHV WR
PDNH D WUDGH￿RII EHWZHHQ LQFUHDVLQJ WKHLU LQFRPH RQ WKH RQH KDQG￿ DQG
LQFUHDVLQJ WKHLU OHLVXUH WLPH RQ WKH RWKHU￿
)LQDOO\￿ LQ QXPHURXV FDVHV DJUHHPHQWV KDYH EHHQ UHDFKHG RQ ZRUNLQJ WLPH
UHIOHFWLQJ D WUDGH￿RII EHWZHHQ WKH REMHFWLYHV RI HPSOR\HUV DQG WUDGH XQLRQV￿
:KLOH XQLRQV PD\ EH PRWLYDWHG E\ UHDVRQV VHW RXW DERYH ￿L￿H￿￿ LQFUHDVLQJ
OHLVXUH WLPH￿ LPSURYLQJ OLYLQJ FRQGLWLRQV￿ HWF￿￿ HPSOR\HUV KDYH LQ UHFHQW \HDUV
EHHQ LQFUHDVLQJO\ FRQFHUQHG WR LQFUHDVH WKHLU RSHUDWLQJ WLPH
￿
￿ 8QLRQ JDLQV LQ
ZRUNLQJ KRXUV UHGXFWLRQV KDYH RIWHQ EHHQ UHDFKHG LQ H[FKDQJH IRU LQFUHDVHG
IOH[LELOLW\ IRU HPSOR\HUV￿ RU SXW DQRWKHU ZD\￿ KRXUV FXW KDYH EHHQ JUDQWHG DV D
TXLG SUR TXR IRU JUHDWHU IOH[LELOLW\￿
%\ JRLQJ EDFN WR WKH GDWD DQDO\VLV￿ ZKDW HPHUJHV IURP WKH WDEOH LV WKDW WLOO
￿￿￿￿￿￿￿ WKH HFRQRPLF GHYHORSPHQW VHHPV WR EH FKDUDFWHULVHG E\ D UDWKHU
VXVWDLQHG JURZWK LQ WKH GHPDQG￿ LQYHVWPHQWV￿ SURGXFWLYLW\ JDLQV DQG ZDJH￿ LQ
VXFK D FRQWH[W￿ WKH RXWFRPLQJ UHGXFWLRQ LQ FRQYHQWLRQDO ZRUNLQJ WLPH PLJKW
EH XQGHUVWRRG DV D FRQVHTXHQFH RI D VRFLDO ORJLF UHODWHG WR WKH JURZWK
RXWFRPHV￿ 7KH ￿￿￿￿ LV D NH\ \HDU￿ LQ IDFW LV EDFN WR WKLV \HDU WKDW ZH KDYH WKH
ODVW ·FRQYHQWLRQ LQWHUSURIHVVLRQQHOOH HQ PDWLqUH GH UpGXFWLRQ GX WHPSV GH WUDYDLO￿ ZKLFK
￿
6HH +￿ 0RVOH\ DQG 7￿ .UXSSH ￿￿￿￿￿￿￿￿￿
OLPLWHG WKH ZHHNO\ ZRUN GXUDWLRQ WR ￿￿ KRXUV￿ RQO\ LQ ￿￿￿￿ LW ZLOO EH ￿￿￿
+RZHYHU IURP ￿￿￿￿ WKH ORZ JURZWK UDWH UHIOHFWV LWVHOI LQ WKH HPSOR\PHQW
JURZWK￿ 7KH DSSDULWLRQ RI D PDVVLYH XQHPSOR\PHQW UDWH SXVKHV WUDGH XQLRQV
WR EDUJDLQ LQ DQ H[SOLFLW ZD\ WKH GLVWULEXWLRQ RI WKH SURGXFWLYLW\ JDLQV EHWZHHQ
WKH ZDJH LQFUHDVH￿ ZRUNLQJ WLPH UHGXFWLRQ DQG FUHDWLRQ RU OHVV GHVWUXFWLRQ RI
HPSOR\PHQW￿ LQ VRPH ZD\ LW HPHUJHV D GLIIHUHQW ZD\ RI WKLQNLQJ FRQVLVWLQJ LQ
VKDUH WKH ZRUN ￿SDUWDJH GX WUDYDLO￿ UDWKHU WKDQ VKDUH WKH IUXLWV FRPLQJ IURP D
JURZWK SURFHVV￿
7KH UHGXFWLRQ RI WKH FRQYHQWLRQDO ZRUNLQJ WLPH LV D WHQGHQF\ ZKLFK
IROORZV WKH SURGXFWLYLW\ JDLQV￿ LQ IDFW LW FRQVWLWXWHV D ZD\ RI XWLOLVLQJ LW￿ $ORQJ
WKH ￿￿ \HDUV DQDO\VHG￿ DFFRUGLQJ WR .￿ +HQGULFNV￿ /￿ 0DVXUH DQG 6￿
6FKXWWULQJHU ￿￿￿￿￿￿ HVWLPDWHV￿ WKH SURGXFWLYLW\ JDLQV DUH RQ DYHUDJH RI ￿￿￿￿
SHU \HDU SHU ZRUNHU DQG ￿￿ SHU \HDU SHU KRXU￿ 7KH FUHDWHG ZHDOWK IURP WKH
ZDJH HDUQHUV KDV VHHQ LWV YROXPH PXOWLSOLHG E\ ￿￿￿￿￿ ZLWK DQ \HDUO\ JURZWK RI
￿￿￿￿ SHU \HDU￿ 6R WKLQJV EHLQJ D SDUW RI WKHVH SURGXFWLYLW\ JDLQV KDV DIIHFW WKH
UHGXFWLRQ LQ WKH FRQYHQWLRQDO ZRUN GXUDWLRQ￿
$V IDU DV FRQFHUQ WKH HYROXWLRQ RI WRWDO HPSOR\PHQW IRU ERWK VHFWRUV
￿0DQXIDFWXULQJ DQG 6HUYLFHV￿ IRU WKH SHULRG ￿￿￿￿￿￿￿￿￿￿ ZKDW HPHUJHV IURP
)LJXUH ￿ LV D SURJUHVVLYH LQFUHDVH RI HPSOR\PHQW LQ WKH 6HUYLFHV VHFWRU
ZKHUHDV LQ WKH 0DQXIDFWXULQJ RQH ZH REVHUYH D SURJUHVVLYH HPSOR\PHQW
GHFUHDVH￿ WKLV ODWWHU EHLQJ WKH VORZ DQG JUDGXDO UHGXFWLRQ FRQVHTXHQFH RI D GH￿
LQGXVWULDOL]DWLRQ SURFHVV PRYLQJ HPSOR\PHQW IURP PDQXIDFWXULQJ WR WKH
VHUYLFHV VHFWRU￿
6LQFH WKH %HOJLDQ HFRQRP\￿ VR DV PDQ\ RWKHU (XURSHDQ FRXQWULHV￿ FDQ EH
HQYLVDJHG DV D GXDOLVWLF HFRQRPLF IUDPHZRUN￿ LW LV ZRUWKIXO￿ LQ RUGHU WR
FRQVLGHU WKH HIIHFWLYHQHVV RI DQ\ HFRQRPLF SROLF\ WR EH DGRSWHG￿ WR WDNH LQWR
DFFRXQW D GXDOLVWLF HFRQRPLF VWUXFWXUH￿ $V LW ZLOO ZLGHO\ LOOXVWUDWHG LQ WKH QH[W
VHFWLRQ￿ VXFK D FKDUDFWHULVWLF ZDV SURPLQHQW LQ WKH HFRQRPLF GHEDWH EDFN WR
￿￿V DV PXFK DV WR JLYH URRP WR IRUPXODWLRQV RI GXDOLVWLF PRGHOV LQ WKH
H[SODQDWLRQ RI WKH DFFXPXODWLRQ DQG GHYHORSPHQW HFRQRPLF PHFKDQLVP￿ ,Q
WKH UHFHQW SDVW GXDOLVP QRWLRQ KDV EHHQ PDLQO\ FRQVLGHUHG DV FRQFHUQHG WR
LQIODWLRQDU\ SUREOHPV FRPLQJ RXW IURP WKH LQFUHDVLQJ LQIOXHQFH DQG GLPHQVLRQ
JDLQHG E\ WKH 6HUYLFHV VHFWRU￿ +RZHYHU￿ LQ ZKDW IROORZV GXDOLVP ZLOO EH
FRQVLGHUHG LQ RUGHU WR HYDOXDWH WKH HIIHFWLYHQHVV RI VRPH SROLFLHV LQ DQ
HFRQRPLF VHWWOHPHQW LQ ZKLFK FRH[LVW WZR GLIIHUHQW VHFWRUV￿ D ILUVW RQH ￿WKH
0DQXIDFWXULQJ￿ HIILFLHQW DQG FRPSHWLWLYH￿ ZKHUH DV IDU DV FRQFHUQ WKH ZDJH
GHWHUPLQDWLRQ PHFKDQLVP ZH ZLOO EH UHIHUULQJ WR DQ HIILFLHQF\￿ZDJHV EDVHG
DSSURDFK ￿$NHUORI￿ ￿￿￿￿￿ $NHUORI ￿ <HOOHQ￿ ￿￿￿￿￿ 3DOOH\￿ ￿￿￿￿￿ )HKU ￿
.LUFKVWHLJHU￿ ￿￿￿￿￿ DQG D VHFRQG RQH ￿6HUYLFHV￿ ZKLFK GRHV QRW IHHO WKH HIIHFWV
RI WKH IRUHLJQ FRPSHWLWLYHQHVV EHLQJ WXUQHG H[FOXVLYHO\ WR WKH LQWHUQDO PDUNHW￿
7KH SUHIL[HG REMHFWLYH ZLOO EH UHDFKHG E\ XVLQJ D VLPSOH QXPHULFDO
VLPXODWLRQ DQG WKLV LQ RUGHU WR VNHWFK RXW WKH PDLQ ODERXU PDUNHW LQGLFDWRUV
￿HPSOR\PHQW DQG XQHPSOR\PHQW￿ IROORZLQJ D UHGXFWLRQ LQ WKH VWDQGDUG
ZRUNLQJ ZHHN￿￿￿
￿￿ $ GXDO ODERXU PDUNHW
7KH EDVLF LGHD EHKLQG WKH FRQFHSW RI D GXDO HFRQRP\ ZDV RULJLQDOO\
LQWURGXFHG E\ WKH 6RYLHW HFRQRPLVW (XJHQ\ 3UHEUH]KHQVW\ LQ WKH ILUVWV
GHFDGHV RI WKH ODVW FHQWXU\￿ ,Q ￿￿￿￿•V LW ZDV UHGLVFRYHUHG E\ :￿ $UWKXU /HZLV
DQG 5￿ (FNDXV￿ :LWK WKH FRQWULEXWLRQV RI -RUJHQVRQ ￿￿￿￿￿￿￿ )HL DQG 5HQLV
￿￿￿￿￿￿ DQG /XW] ￿￿￿￿￿￿￿ WKH DQDO\VLV RI D GXDO HFRQRP\ EHFDPH PRUH DQG
PRUH IDVKLRQDEOH￿ $V VXJJHVWHG E\ $JDUZDO ￿￿￿￿￿￿ WKH LQWHUSUHWDWLRQ RI
GXDOLVP YDULHV FRQVLGHUDEO\￿ LQ RQH YHUVLRQ WKH VHFWRULDO GLYLVLRQ LV EDVHG RQ
WKH QDWXUH RI WKH RXWSXW SURGXFHG￿ RI LQVWDQFH )HL DQG 5HQLV ￿￿￿￿￿￿ KDYH
GLVWLQJXLVKHG EHWZHHQ DQ DJULFXOWXUDO VHFWRU DQG DQ LQGXVWULDO RQH￿ 2WKHU
HFRQRPLVWV EDVHG WKH VHFWRULDO GLYLVLRQ RQ WKH QDWXUH RI WKH GLIIHUHQW LQSXWV
XVHG LQ WKH SURGXFWLRQ SURFHVV￿ -RUJHQVRQ ￿￿￿￿￿￿￿ IRU H[DPSOH￿ EDVHG KLV
GLVWLQFWLRQ EHWZHHQ DQ DJULFXOWXUDO VHFWRU ZKLFK XVHV ODQG DV DQ LPSRUWDQW
LQSXW EXW QRW FDSLWDO DQG DQ LQGXVWULDO RQH ZKLFK XVHV OLWWOH ODQG DQG PXFK
FDSLWDO￿ ,Q D VLPLODU ZD\ /HZLV ￿￿￿￿￿￿ DUJXHG WKDW WKH PRVW LPSRUWDQW
GLIIHUHQFH EHWZHHQ WKH WZR VHFWRUV FDQ EH OHG WR WKH K\SRWKHVLV WKDW WKH
PRGHUQ VHFWRU￿ WKH LQGXVWULDO RQH￿ XVHV UHSURGXFLEOH FDSLWDO￿ ZKLOH WKH PRUH
WUDGLWLRQDO VHFWRU￿ WKH DJULFXOWXUDO RQH￿ GRHV QRW XVH DQ\ UHSURGXFLEOH FDSLWDO￿
’XULQJ WKH ￿￿•V DQG WKH ￿￿•V ￿(FNDXV ￿￿￿￿￿￿ DQG +LJJLQV ￿￿￿￿￿￿￿ WKH
GLVWLQFWLRQ EHWZHHQ WKH WZR VHFWRUV OLHG LQ WKH QDWXUH RI WKH GLIIHUHQW
WHFKQLTXHV XVHG LQ WKH SURGXFWLRQ SURFHVV￿ LQ D PRGHUQ VHFWRU PRUH DGYDQFHG
WHFKQLTXHV RI SURGXFWLRQ DUH XVHG￿ ZKLOH D WUDGLWLRQDO VHFWRU XVHV EDFNZDUG
WHFKQLTXHV￿
$FFRUGLQJ WR %DUEHU ￿￿￿￿￿￿ QRQH RI WKHVH GLVWLQFWLRQV LV HQWLUHO\
VDWLVIDFWRU\￿ KH DUJXHG ·«WKDW WKH EDVLF GLVWLQFWLRQ EHWZHHQ D PRGHUQ VHFWRU
DQG D PRUH WUDGLWLRQDO RQH OLHV LQ D VWUXFWXUDO GLVFRQWLQXLW\ EHWZHHQ WKH WZR
VHFWRUV«￿￿ +LV LGHD ZDV WKDW ZKLOH LQ D PRUH WUDGLWLRQDO VHFWRU WKH SURGXFWLRQ
LV RUJDQLVHG RQ D IDPLO\￿EDVLV DQG ZRUNHUV DUH UHZDUGHG DFFRUGLQJ WR WKH
DYHUDJH SURGXFW￿ LQ WKH PRGHUQ RQH WKH LQSXWV DUH FRPELQHG DFFRUGLQJ WR WKH
PDUJLQDO SURGXFWLYLW\ UXOH￿
,Q WKLV SDSHU WKH GXDO ODERXU PDUNHW IROORZV IURP￿ RU DW OHDVW LV FRPSDWLEOH
ZLWK￿ DQ HIILFLHQF\ ZDJH IUDPHZRUN EHFDXVH￿ DV VXJJHVWHG E\ $NHUORI DQG
<HOOHQ ￿￿￿￿￿￿ S￿￿￿ ·«WKH ZDJH SURGXFWLYLW\ QH[XV LV LPSRUWDQW LQ VRPH
VHFWRUV RI WKH HFRQRP\ EXW QRW LQ RWKHUV￿ )RU VHFWRUV ZKHUH WKH HIILFLHQF\
ZDJH K\SRWKHVLV LV UHOHYDQW † WKH SULPDU\ RQH † ZH ILQG MRE￿UDWLRQLQJ DQG
YROXQWDU\ SD\PHQW E\ ILUPV RI ZDJHV LQ H[FHVV RI PDUNHW￿FOHDULQJ￿ LQ WKH
VHFRQGDU\ VHFWRU ZKHUH WKH ZDJH SURGXFWLYLW\ UHODWLRQVKLS LV ZHDN RU QRQ￿
H[LVWHQW EHFDXVH IRU H[DPSOH PRQLWRULQJ LV FRVWOHVV￿ ZH VKRXOG REVHUYH QHR￿
FODVVLFDO EHKDYLRXU￿ 7KH PDUNHW IRU VHFRQGDU\ ZRUNHUV FOHDUV￿ DQG DQ\RQH FDQ
REWDLQ D MRE LQ WKLV VHFWRU￿ DOWKRXJK LW PLJKW EH DW D ORZHU SD\«￿￿
,Q PRGHUQ HFRQRPLHV￿ KRZHYHU￿ WKHUH LV DQ LPSRUWDQW UHDVRQ ZK\
FOHDUDQFH RI VHFRQGDU\ ODERXU PDUNHW GRHV QRW RFFXU￿ WKH PLQLPXP ZDJH
OHJLVODWLRQ SUHFOXGHV SURILWDEOH HPSOR\PHQW RI ZRUNHUV ZLWK D ODERXU￿￿
SURGXFWLYLW\ EHORZ WKH PLQLPXP ZDJH UDWH￿ )RU WKLV UHDVRQ ZH ZLOO DVVXPH￿ LQ
RXU HFRQRP\￿ WKH SUHVHQFH RI D PLQLPXP ZDJH UDWH DFWLQJ DV D ELQGLQJ
FRQVWUDLQW￿ LQ WKH VHQVH WKDW ODERXU VXSSO\ RXWZHLJKV￿ LQ WKH VHFRQGDU\ VHFWRU￿
ODERXU GHPDQG￿ 0RUHRYHU ZH ZLOO DVVXPH WKDW WKH ILUVW VHFWRU￿ WKH PRGHUQ
RQH￿ FRQVLVWV RI ODUJH GLPHQVLRQ ILUPV PXFK PRUH RULHQWHG WR LQWHUQDWLRQDO
PDUNHWV WKDQ WR WKH GRPHVWLF RQHV￿ 7KLV DVVXPSWLRQ ZLOO LPSO\ WKDW WKH SULFH
RI H[SRUW JRRG 1 p LV IL[HG RQ WKH EDVH RI DQ LQWHUQDWLRQDO SULFH￿ 6LQFH WKLV
ODWWHU LV DVVXPHG WR EH NQRZQ ZH ZLOO FRQVLGHU 1 p DV JLYHQ￿ ,Q RXU PRGHO ZH
XWLOLVH WKH SULFH RI WKH PRUH WUDGLWLRQDO VHFWRU JRRG 2 p DV QXPHUDLUH￿
,Q RXU ZRUN WKH ODERXU VXSSO\ LV DVVXPHG WR EH QRW KRPRJHQHRXV￿ LW
FRQVLVWV RI WZR GLIIHUHQW W\SHV RI ZRUNHUV￿ KLJK DQG ORZ VNLOOHG RQHV￿ 7KH
UHFUXLWPHQW RI QHZ ZRUNHUV LQ WKH SULPDU\ VHFWRU LV VXSSRVHG WR RFFXU ILUVWO\
DPRQJ KLJK VNLOOHG ZRUNHUV￿ DQG WKHQ DPRQJ WKH ORZ VNLOOHG RQHV￿ 7KH KLJK
VNLOOHG DUH KLUHG DV PRUH TXDOLILHG ZRUNHUV￿ ZKLOH WKH ORZ VNLOOHG DUH FRQVLGHUHG
QRUPDO W\SH ZRUNHUV DQG HDUQ D ORZHU VDODU\￿ 7KH KLJK VNLOOHG ZRUNHUV ZKR GLG
QRW VXFFHHG LQ ILQGLQJ D MRE LQ WKH SULPDU\ VHFWRU KDYH WZR RSSRUWXQLWLHV￿
·  7R VWD\ YROXQWDULO\ LQ WKH XQHPSOR\PHQW SRRO UHIXVLQJ WR WDNH WKH FKDQFH
RI FRPSHWLQJ IRU D OHVV TXDOLILHG MRE￿ LQ WKLV FDVH WKH\ ZLOO UHQRXQFH WR D
SRVVLEOH VDODU\ ZKLFK LV ORZHU WKDQ WKH KLJK VNLOOHG RQH￿
·  7R FRPSHWH IRU D ORZ TXDOLILHG MRE LQ WKH SULPDU\ VHFWRU￿ VR GRLQJ WKH\ ZLOO
SUHMXGLFH WKH RSSRUWXQLW\ RI FRPSHWLQJ IRU D PRUH TXDOLILHG MRE LQ WKH




7KLV GRXEOH RSSRUWXQLW\ LV DOVR YDOLG IRU SULPDU\ VHFWRU ORZ VNLOOHG
XQHPSOR\HG ZRUNHUV￿ WKH\ VKRXOG VWD\ YROXQWDULO\ XQHPSOR\HG LQ RUGHU WR
FRPSHWH DV QRUPDO W\SH ZRUNHUV LQ WKH SULPDU\ VHFWRU LQ WKH IXWXUH￿ RU RIIHU
WKHPVHOYHV WR VHFRQGDU\ VHFWRU ILUPV￿
0RUHRYHU ZH SRVWXODWH WKDW ZRUNHUV HPSOR\HG LQ WKH SULPDU\ VHFWRU DUH
DOORZHG WR ZRUN D FHUWDLQ QXPEHU RI RYHUWLPH KRXUV￿ ,Q ERWK VHFWRUV￿ LQ RUGHU
WR DQDO\VH WKH OLQN EHWZHHQ ZRUNLQJ WLPH DQG HPSOR\PHQW￿ ZH ZLOO H[SOLFLWO\
WDNH LQWR DFFRXQW KRXUV DQG ZRUNHUV DV WZR GLIIHUHQW LQSXWV￿ $V LQ &DKXF DQG
G•$XWXPQH ￿￿￿￿￿￿￿ ZH ZLOO DVVXPH WKDW SURGXFWLRQ IORZV GHSHQG RQ WKH
DPRXQW RI FDSLWDO VWRFNV DQG RQ WKH QXPEHU RI WKH DYDLODEOH MREV ZKLFK VHW
WKH QXPEHU RI HPSOR\HHV LQ D JLYHQ LQVWDQW￿ ,Q JHQHUDO &DSLWDO 2SHUDWLQJ 7LPH
GHSHQG GLUHFWO\ RQ ZRUN GXUDWLRQ￿ ZKHQ WKH UHRUJDQLVDWLRQ GRHV QRW RFFXU￿
WKH RSHUDWLQJ WLPH ZLOO EH SURSRUWLRQDWH WR WKDW RI ZRUN￿ QDPHO\ LW GHFUHDVHV
ZKHQ WKH ZRUNLQJ GXUDWLRQ GHFUHDVHV￿ 1HYHUWKHOHVV WKH ZRUNLQJ KRXUV
UHGXFWLRQ LV OLNHO\ WR EULQJ DERXW ZRUNLQJ UHRUJDQLVDWLRQ￿ 8QGHU VRPH
FLUFXPVWDQFHV WKH UHRUJDQLVDWLRQ FDQ EH VXFK WKDW WKH UHGXFWLRQ LQ WKH
ZRUNLQJ ZHHN GXUDWLRQ FDQ EH OLQNHG WR DQ LQFUHDVH LQ HTXLSPHQW￿ 6XFK D
￿
7KHVH K\SRWKHVLV DUH W\SLFDO LQ PDQ\ $GYHUVH￿6HOHFWLRQ 0RGHOV ￿:HLVV ￿￿￿￿￿ ￿￿￿
SKHQRPHQRQ LV OLNHO\ WR RFFXU LQ WKRVH VHFWRUV ZKHUH WKH XWLOLVDWLRQ RI
VXEVHTXHQW ZRUNHU•V HTXLSV LV SRVVLEOH￿ (PSLULFDOO\ WKH UHODWLRQ EHWZHHQ ZRUN
DQG FDSLWDO GXUDWLRQ LV QRW ZHOO NQRZQ￿ (FRQRPHWULF DQDO\VLV KDYH XVXDOO\
IRXQG D QHJDWLYH UHODWLRQ EHWZHHQ ZRUN GXUDWLRQ DQG VXEVHTXHQW ZRUNHUV•
HTXLSV￿ WKLV VXJJHVWLQJ WKH H[LVWHQFH RI UHRUJDQLVDWLRQ ZKHQ ZRUN GXUDWLRQ
YDULHV ￿%RXUODQJH DQG RWKHUV ￿￿￿￿￿ $Q[R DQG RWKHUV ￿￿￿￿￿￿
,Q ZKDW IROORZV ZH ZLOO DVVXPH WKH H[LVWHQFH RI SURGXFWLRQ IXQFWLRQV ZLWK
FRQVWDQW UHWXUQV WR VFDOH ZLWK UHVSHFW WR FDSLWDO DQG HPSOR\PHQW H[SUHVVHG LQ
HIILFLHQF\ XQLWV LQ WKH SULPDU\ VHFWRUV￿ DQG LQ SK\VLFDO XQLWV LQ WKH VHFRQG RQH
￿
￿
LQ WKLV ODWWHU VDODULHV DUH QRW DVVXPHG WR EH GHWHUPLQHG DFFRUGLQJ WR HIILFLHQF\
ZDJH PHFKDQLVP￿ ,Q RXU SDSHU ZH ZLOO FRQVLGHU WKH FDVH LQ ZKLFK D UHGXFWLRQ
RI WKH ZRUNLQJ WLPH LV DFFRPSDQLHG E\ D FHUWDLQ H[WHQW RI KRXUV•
UHRUJDQLVDWLRQ￿ WKHUHIRUH ZH DVVXPH WKH H[LVWHQFH RI D GHFUHDVLQJ UHODWLRQ
EHWZHHQ WKH QXPEHU RI VXFFHHGLQJ WHDPV DQG KRXUV RI ZRUN￿
￿￿ 7KH 0RGHO
,Q ZKDW IROORZV ZH SUHVHQW D PRGHO ZKLFK VWDQGV IURP WKH RQHV GHYHORSHG
E\ *DURIDOR DQG 9LQFL ￿￿￿￿￿￿ DQG *URRW DQG 3HHWHUV ￿￿￿￿￿￿￿ 7KH VWUXFWXUH RI
WKHVH ODWWHU GHULYHV E\ .OXQGHUW ￿￿￿￿￿￿￿￿￿￿￿ ZKR GHPRQVWUDWHG YHU\
LQVLJKWIXOO\ WKH JHQHUDO SURSHUWLHV RI WKLV NLQG RI PRGHOV￿ 2XU PDLQ GLIIHUHQFH
FRQVLVWV LQ WKH K\SRWKHVLV WKDW￿ LQ RUGHU WR HYDOXDWH WKH HIIHFWLYHQHVV RI ZRUN￿
VKDULQJ SROLFLHV￿ ZH ZLOO XVH SURGXFWLRQ IXQFWLRQV HPERG\LQJ￿ DPRQJ RWKHU
WKLQJV￿ &DSLWDO 2SHUDWLQJ 7LPH￿
7KH SURGXFWLRQ IXQFWLRQV DUH &REE￿’RXJODV W\SH￿ WKH PDLQ GLIIHUHQFH
EHWZHHQ WKH WZR VHFWRUV LV WKDW LQ WKH SULPDU\ RQH WKHUH LV D UHODWLRQVKLS
OLQNLQJ HIIRUW DQG ZDJHV IRU ERWK NLQGV RI ZRUNHUV￿ ZKLOH LQ WKH VHFRQGDU\￿ WKH
PRUH WUDGLWLRQDO￿ WKHUH LV QR HIILFLHQF\ ZDJH EHFDXVH ZH KDYH DVVXPHG WKDW
PRQLWRULQJ LV FRVWOHVV DQG DOO ZRUNHUV H[SHQG WKH UHTXLUHG OHYHO RI HIIRUW
￿XQLW\￿￿
7KH SURGXFWLRQ IXQFWLRQ IRU WKH VHFRQGDU\ VHFWRU LV WKH IROORZLQJ￿
() ()
￿ ￿ ￿




= Q + . + $ ; ZLWK ￿ ￿ < < b ￿￿￿
ZLWK 2 X GHQRWLQJ WKH ZHHNO\ SURGXFWLRQ IRU WKH VHFRQGDU\ VHFWRU￿ 2 A WKH
WHFKQRORJ\ SDUDPHWHU￿ l WKH QXPEHU RI VXFFHHGLQJ WHDPV￿ H WKH ZHHNO\
KRXUV RI ZRUN SHU ZRUNHU￿ 2 K WKH FDSLWDO VWRFN DQG 2 n WKH QXPEHU RI
￿
:H DVVXPH￿ LQ WKLV VHFWRU￿ D VDPH XQLWDU\ OHYHO RI HIIRUW IRU DOO ZRUNHUV￿￿￿
HPSOR\HG ZRUNHUV SHU WHDP
￿
￿ 7KH QXPEHU RI VWDQGDUG KRXUV H LV FRQVLGHUHG
JLYHQ VLQFH ZH KDYH DVVXPHG WKDW ZRUNHUV LQ WKLV VHFWRU DUH QRW DOORZHG WR
ZRUN DQ\ RYHUWLPH KRXUV￿ $V ZH VDLG LQ WKH SUHYLRXV VHFWLRQ￿ ZH ZLOO FRQVLGHU
WKH FDVH LQ ZKLFK WKH UHGXFWLRQ RI WKH ZRUNLQJ GXUDWLRQ LV DFFRPSDQLHG E\ D
FHUWDLQ H[WHQW RI KRXUV UHRUJDQLVDWLRQ￿ WKHUHIRUH￿ ZH ZLOO DVVXPH WKH H[LVWHQFH
RI D GHFUHDVLQJ UHODWLRQ IRU l EHWZHHQ WKH ZHHNO\ GXUDWLRQ RI WKH HTXLSV




=+ ZLWK ￿ ￿ £ £a ￿￿￿
ZKHUH WKH SDUDPHWHU ￿a ￿ PHDVXULQJ WKH HODVWLFLW\ RI WKH UHRUJDQLVDWLRQ
IXQFWLRQ l ZLWK UHVSHFW WR WKH KRXUV RI ZRUN￿ LV VXSSRVHG WR EH FRQWDLQHG￿ DV
LQ &DKXF DQG G•$XWXPQH ￿￿￿￿￿￿￿ ZLWKLQ WKH LQWHUYDO [] ￿ ￿ ￿ - ￿ ,Q WKLV OLJKW WKH
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￿ ￿ FX. Q + Z Q . + $ - - =
- - b b a
p ￿￿￿
ZKHUH FX LV WKH XVHU FRVW RI FDSLWDO￿ 2 w WKH SUHYDLOLQJ KRXUO\ ZDJH LQ WKH
VHFRQGDU\ VHFWRU￿ DQG ZKHUH WKH SULFH RI WKH SURGXFW SURGXFHG ZRUNV DV D
QXPHUDLUH￿ 0RUHRYHU￿ DVVXPLQJ WKDW FDSLWDO VWRFN LV IL[HG DQG WKDW WKH KRXUO\
ZDJH￿ 2 w ￿ LV HTXDO WR D PLQLPXP YDOXH min w ￿ WKH SURILW PD[LPLVDWLRQ LQ WKH



























)URP HTXDWLRQ ￿￿￿ LW IROORZV WKDW WKH QXPEHU RI ZRUNHUV SHU WHDP LQ WKH
VHFRQGDU\ VHFWRU YDULHV LQYHUVHO\ ZLWK WKH PLQLPXP ZDJH DQG WKH IL[HG
DPRXQW RI ZHHNO\ KRXUV SHU ZRUNHU￿ 7KH WRWDO ODERXU GHPDQG RI WKLV VHFWRU
￿
7KH SURGXFWLRQ IXQFWLRQ FDQ EH ZULWWHQ LQ D PRUH JHQHUDO IRUP￿
() ( )
￿ ￿ ￿
￿ ￿ ￿ ￿
b b - = / 7. $ ; ZKHUH 7 UHSUHVHQWV WKH GXUDWLRQ RI FDSLWDO XWLOLVDWLRQ DQG ￿ / WKH
WRWDO QXPEHU RI KRXUV ZRUNHG LQ WKH VHFWRU￿ 0RUHRYHU ZH NQRZ WKDW ￿ + 7 l = DQG WKDW￿
￿ ￿ Q + / l = ￿￿￿
￿ 2 N ￿ FDQ EH HDVLO\ GHULYHG E\ PXOWLSO\LQJ WKH QXPEHU RI ZRUNHUV SHU WHDP
























,Q WKH SULPDU\ VHFWRU WKH SURGXFWLRQ IXQFWLRQ UHDGV￿
() () ()
G F V E Q + . + V H + Q H $ ; l l l ￿ ￿ ￿ ￿ ￿ ￿ ￿ = ￿￿￿
ZLWK ￿ ￿ ￿ DQG ￿ ￿ ￿ ￿ = + + < < G F E G F E
ZKHUH 1 X LV WKH ZHHNO\ SURGXFWLRQ RI WKH VHFWRU￿ 1 A LV WKH WHFKQRORJLFDO
SDUDPHWHU￿ + WKH ZHHNO\ KRXUV RI ZRUN SHU ZRUNHU DVVXPHG WR EH JUHDWHU WKDQ
+ VLQFH LQ WKLV VHFWRU ZRUNHUV DUH DOORZHG WR ZRUN RYHUWLPH KRXUV￿ 1 K LV WKH
VWRFN RI FDSLWDO￿ 1 n DQG 1 s DUH UHVSHFWLYHO\ WKH DPRXQWV RI QRUPDO W\SH DQG
KLJK VNLOOHG ZRUNHUV SHU WHDP￿ DQG ILQDOO\
n e1 DQG
s e1 GHQRWH WKH HIIRUW IXQFWLRQV
IRU ERWK NLQGV RI HPSOR\HHV￿ QRUPDO W\SH DQG KLJK VNLOOHG RQHV￿ 7KH HIIRUW
IXQFWLRQV DGRSWHG LQ WKLV DQDO\VLV DUH DVVXPHG WR EH GHSHQGDQW RQ UHODWLYH
ZDJHV DV LQ $NHUORI ￿￿￿￿￿￿￿ -RKQVRQ DQG /D\DUG ￿￿￿￿￿￿￿ .OXQGHUW ￿￿￿￿￿￿￿




































ZLWK ￿ DQG ￿ ￿ ￿ ￿ ￿ ￿ > < < > d J I H
ZKHUH 1 w DQG s w GHQRWH UHVSHFWLYHO\ WKH KRXUO\ ZDJHV IRU ERWK QRUPDO DQG
KLJK VNLOOHG W\SHV• ZRUNHUV￿ DQG d ￿ DVVXPHG WR EH JUHDWHU WKDQ XQLW\￿ LV WKH
RYHUWLPH SD\￿SUHPLXP￿
,Q RXU DQDO\VLV ZH XVH WKRVH SDUWLFXODU IRUPXODWLRQV RI WKH HIIRUW IXQFWLRQV
VWDWHG DERYH LQ RUGHU WR XQGHUOLQH WKDW UHODWLYH ZDJHV FDQ EH WUHDWHG DV IDLUQHVV
LQGLFDWRUV LQ WKH HIIRUW GHWHUPLQDWLRQ SURFHVV￿ :H DVVXPH WKDW LQ RQH FDVH ￿
s e1 ￿
WKH IDLUQHVV LQGLFDWRU WDNHV LQWR DFFRXQW WKH LQWHUDFWLRQ EHWZHHQ ZRUNHUV KLUHG￿￿
ZLWK D GLIIHUHQW SRVLWLRQ ZLWKLQ WKH VDPH ILUP￿ QRUPDO DQG KLJK VNLOOHG RQHV￿ LQ
WKH RWKHU RQH￿ ￿
n e1 ￿￿ WKH LQWHUDFWLRQ LV EHWZHHQ ZRUNHUV RI GLIIHUHQW VHFWRUV￿
0RUHRYHU VLQFH ZH KDYH DVVXPHG WKH SUHVHQFH RI ODUJH GLPHQVLRQ ILUPV LQ
WKH SULPDU\ VHFWRU￿ ZH DUH DOORZHG WR VXSSRVH IRU WKHP D WD\ORULVWLF VWUXFWXUH
ZLWK D YHUWLFDO ODERXU RUJDQLVDWLRQ LQ WKH VHQVH WKDW￿
·  HDFK NLQG RI ZRUNHUV KDV EHHQ DWWULEXWHG WR D GLIIHUHQW KLHUDUFKLFDO SRVLWLRQ
ZLWKLQ WKH ILUP￿
·  GLIIHUHQW HIIRUW IXQFWLRQV￿ LQ ZKLFK IDLUQHVV LQGLFDWRUV DUH JLYHQ E\ UDWLRV
EHWZHHQ WKH UHFHLYHG ZDJH DQG WKH RQH HDUQHG E\ ZRUNHUV LQ WKH UXQJ
EHORZ WKH KLHUDUFKLFDO ODGGHU￿ DUH DVVRFLDWHG WR GLIIHUHQW NLQGV RI ZRUNHUV￿
$FFRUGLQJ WR WKLV DVVXPSWLRQ ZH KDYH WKDW KLJK VNLOOHG ZRUNHUV UHIHU WR
ZDJHV HDUQHG E\ QRUPDO W\SH RQHV￿ DQG WKDW WKHVH ODWWHU WDNH LQWR DFFRXQW
ZDJHV HDUQHG LQ WKH VHFRQGDU\ VHFWRU￿
3URGXFHUV PD[LPLVH SURILWV JLYHQ E\ WKH IROORZLQJ H[SUHVVLRQ￿
/ & FX. ; S - - = ￿ ￿ ￿ ￿ p ￿￿￿￿
ZKHUH 1 p GHQRWHV WKH UHODWLYH SULFH RI WKH SURGXFW SURGXFHG LQ WKH SULPDU\
VHFWRU DQG L C LV WKH SHU SHULRG WRWDO ODERXU FRVW￿ 7KLV ODWWHU FDQ EH H[SUHVVHG
LQ WKH IROORZLQJ ZD\￿
[] []
￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿
1 6
V / ) + + + Q Z ) + + + V Z & + - + + + - + = d l d l ￿￿￿￿
ZKHUH
￿ DQG
1 6 ) ) DUH D VRUW RI TXDVL￿IL[HG FRVWV WKDW FRQWDLQ￿ LQ EHWZHHQ WKH
RWKHUV￿ KLULQJ￿ ILULQJ DQG WUDLQLQJ FRVWV UHVSHFWLYHO\ IRU QRUPDO DQG KLJK VNLOOHG
W\SH ZRUNHUV￿ 7KHVH FRVWV DUH DVVXPHG WR EH￿
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7KH DERYH WRWDO ODERXU FRVWV IXQFWLRQ FDQ EH UHZULWWHQ DV￿
() () [] q d l + - + + = + + + Q Z V Z & V / ￿ ￿ ￿ ￿￿￿￿
,Q WKLV OLJKW WDNLQJ LQWR DFFRXQW WKH UHRUJDQLVDWLRQ IXQFWLRQ [] ￿ ￿ ￿￿ HT SURILW
IXQFWLRQ ZLOO EH JLYHQ E\￿
[] [] () () () [] ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿
￿ ￿ ￿
￿ ￿ ￿ FX. + + + Q Z V Z + . V H Q H + $ S V
G F V E Q - - + + - =
- - d p
a a ￿￿￿￿￿￿
)RU D JLYHQ OHYHO RI FDSLWDO VWRFN WKH SURILW PD[LPLVDWLRQ LQ WKH HIILFLHQF\
ZDJH VHFWRU \LHOGV WKH IROORZLQJ ILUVW￿RUGHU FRQGLWLRQV￿
[] [] [] [] q d
p a a + - + = Þ =
¶
¶ - - - ￿ ￿ ￿ ￿ ￿
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￿￿￿￿
$IWHU UHDUUDQJLQJ FRQGLWLRQV ￿￿￿￿ DQG ￿￿￿￿ WKH KLJK VNLOOHG ZRUNHUV










$W ILUVW VLJKW￿ DV LQ *URRW DQG 3HHWHUV ￿￿￿￿￿￿￿ WKLV PD\ VHHP D YHU\
VXUSULVLQJ UHVXOW VLQFH WKH HTXLOLEULXP KLJK VNLOOHG ZRUNHUV HIIRUW OHYHO GRHV QRW









+RZHYHU￿ WKH FDVH LQ ZKLFK WKH HIIRUW OHYHO LV UHDOO\ FRQVWDQW
DQG GRHV QRW GHSHQG RQ ZDJHV LV GLIIHUHQW￿ ,I SULPDU\ VHFWRU KLJK VNLOOHG
ZRUNHUV VKRXOG DOZD\V H[SHQG DQ HIIRUW OHYHO HTXDO WR
s e1 ￿HT￿￿￿￿￿￿ LUUHVSHFWLYH




s w w ￿ ,I WKH KLJK VNLOOHG ZRUNHUV• HIIRUW LV UHODWHG WR UHODWLYH￿￿
ZDJHV￿ SULPDU\ VHFWRU HPSOR\HUV ZLOO HQVXUH WKDW WKH FRQILJXUDWLRQ RI WKH
UHODWLYH ZDJH OHYHO
￿
ZLOO EH VXFK WKDW WKH HIIRUW ZLOO UHVXOW LQ
*
1
s e DV JLYHQ EHIRUH￿
6LPLODUO\￿ E\ UHDUUDQJLQJ HTV￿ ￿￿￿￿ DQG ￿￿￿￿ WKH QRUPDO W\SH ZRUNHUV










(YHQ LQ WKLV FDVH￿ DW ILUVW VLJKW￿ LW VHHPV WKDW WKH HTXLOLEULXP HIIRUW OHYHO IRU
QRUPDO W\SH ZRUNHUV RI WKH SULPDU\ VHFWRU￿ GRHV QRW GHSHQG RQ ZDJHV￿ EXW WR
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$V ZH FDQ VHH IURP HTV￿ ￿￿￿￿￿￿￿￿ RQFH ZH KDYH GHWHUPLQHG +￿￿ RWKHU
UHVXOWV ZLOO EH UHFXUVLYHO\ REWDLQHG￿ 0RUHRYHU FRPELQLQJ HTV￿ ￿￿￿￿￿ ￿￿￿￿ DQG
￿






7KH RQO\ GLIIHUHQFH LV WKDW QRZ WKH UHODWLYH ZDJH LV JLYHQ E\￿ [ ]
+ Z
+ + + Z
PLQ
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￿￿￿
￿￿￿￿ ZH FDQ HDVLO\ GHWHUPLQH WKH QXPEHU RI HPSOR\HHV LQ WKH SULPDU\ VHFWRU
IRU ERWK NLQGV RI ZRUNHUV￿ KLJK VNLOOHG DQG QRUPDO W\SH RQHV￿




￿ + V 6 ￿￿￿￿




￿ + Q 1 ￿￿￿￿
:H UHFDOO WKDW WKH DPRXQW RI HPSOR\HHV LQ WKH VHFRQGDU\ VHFWRU LV JLYHQ E\
HT￿ ￿￿￿ VLQFH ZH KDYH DVVXPHG WKDW LQ WKLV VHFWRU WKH PLQLPXP ZDJH DFWV DV D
ELQGLQJ FRQVWUDLQW LQ WKH VHQVH WKDW WKH ODERXU VXSSO\ RXWZHLJKV WKH ODERXU
GHPDQG￿
7KH DQDO\VLV RI WKH HTXLOLEULXP YDOXHV SXWV LQ HYLGHQFH WKDW￿ DV VWUHVVHG LQ
%RGR H *LDQQLQL ￿￿￿￿￿￿￿ +
￿ LV SRVLWLYHO\ OLQNHG WR H
￿
DQG VR WKHUH LV D
SRVLWLYHO\ GHSHQGHQFH RI ZRUN￿ZHHN GXUDWLRQ RQ VWDQGDUG KRXUV￿ 0RUHRYHU￿
HTV￿ ￿￿￿￿￿￿￿ VKRZ WKDW ERWK WKH HTXLOLEULXP ZDJHV IRU WKH WZR W\SHV RI
ZRUNHUV ()
￿ ￿




￿ DQG V Q
GHSHQG SRVLWLYHO\ RQ WKH PLQLPXP ZDJH ￿WKH RQH SUHYDLOLQJ LQ WKH VHFRQGDU\
VHFWRU￿￿ ZKLOH WKH HIIHFW SURGXFHG E\ VWDQGDUG ZRUN￿ZHHN GXUDWLRQ RQ WKHP LV
DPELJXRXV￿
6LQFH ZH DUH SDUWLFXODUO\ LQWHUHVWHG WR WKH XQHPSOR\PHQW FRPSRQHQWV￿ LQ
WKH SURFHHGLQJ ZH ZLOO VSHFLI\ DQ H[SUHVVLRQ IRU LW￿ $V ZH VDLG EHIRUH￿ LW
FRQVLVWV RI WZR SDUWV￿ D YROXQWDU\ DQG DQ LQYROXQWDU\ RQH￿ DV UHSRUWHG LQ WKH
IROORZLQJ HTXDWLRQ￿
LQYRO YRO WRW 8 8 8 + = ￿￿￿￿
















￿ ￿ ￿ 1 1 6 6 6 )/ 8LQYRO - - - + - = s s ￿￿￿￿
ZKHUH 1 s DQG 2 s GHQRWH UHVSHFWLYHO\ WKH VKDUH RI ZRUNHUV ZKR GLG QRW
VXFFHHG LQ ILQGLQJ D MRE LQ WKH SULPDU\ VHFWRU DV KLJK VNLOOHG RQHV￿ DQG
FRPSHWH IRU D ORZ TXDOLILHG MRE ￿D QRUPDO W\SH RQH￿ DOZD\V LQ WKH SULPDU\
VHFWRU￿ DQG WKH VKDUH RI WKH SULPDU\ VHFWRU XQHPSOR\HG ZRUNHUV ZKR
￿





















FRPSHWH IRU D MRE LQ WKH VHFRQGDU\ RQH￿ )/ LV WKH WRWDO ODERXU IRUFH￿ ZKLOH
S GHQRWH WKH WRWDO DPRXQW RI KLJK VNLOOHG ZRUNHUV￿
￿￿ $ 1XPHULFDO ([DPSOH
,Q ZKDW IROORZV ZH ZLOO DQDO\VH WKH HIIHFW RI D VWDQGDUG ZRUNZHHN UHGXFWLRQ
LQ RUGHU WR VNHWFK WKH HIIHFW RI ZRUNVKDULQJ￿ UHFRJQLVHG WR EH￿ RQ GLIIHUHQW
VWDJHV￿ DV WKH XQLTXH SXEOLF SROLF\ DEOH WR HIILFLHQWO\ UHGXFH XQHPSOR\PHQW LQ
WKH WZR VHFWRUV IRU ERWK WKH ZRUNHUV FDWHJRULHV FRQVLGHUHG￿ )RU WKLV SXUSRVH￿
LQ RUGHU WR SUHVHQW D QXPHULFDO H[DPSOH￿ WKH YDOXHV RI D QXPEHU RI SDUDPHWHUV
DQG H[RJHQRXV YDULDEOHV ZHUH FKRVHQ￿
7KHVH DUH VXPPDULVHG LQ WKH IROORZLQJ 7DEOH ￿￿
7DEOH ￿
$￿ ￿$ ￿ ￿￿￿ H ￿￿￿ I ￿￿￿ J ￿￿￿
a ￿￿￿ d ￿￿￿ E ￿￿￿ F ￿￿￿ G ￿￿￿
q ￿ :PLQ ￿. ￿ ￿￿￿ .￿ ￿￿￿ 3￿ ￿￿￿￿
$V IDU DV FRQFHUQ WKH %HOJLDQ HFRQRP\￿ DV PDLQO\ LV WKH UXOH LQ PRVW RI WKH
(& FRXQWULHV￿ WKHUH LV D ODFN RI HPSLULFDO GDWD RQ WKH HIILFLHQF\ ZDJHV
UHODWLRQVKLS DQG WKH GXDO ODERXU PDUNHW￿ IRU WKLV UHDVRQ￿ SDUDPHWHUV DQG
H[RJHQRXV YDULDEOHV DUH VHW LQ D ZD\ WKDW DFKLHYHV D UHDVRQDEOH RXWFRPH IRU
WKH PRGHO￿ QHYHUWKHOHVV VRPH RI WKHP KDYH EHHQ LQGLYLGXDOLVHG E\ UHIHUULQJ WR
WKH %HOJLDQ HFRQRPLF SHUIRUPDQFH￿
7KHVH ODWWHU KDYH EHHQ WDNHQ IRUP WKH ·(QTXHWH VXU OHV IRUFHV GH WUDYDLO ￿￿￿￿￿￿
,QVWLWXW 1DWLRQDO GH 6WDWLVWLTXH￿ 7KLV￿ RI FRXUVH￿ GRHV QRW LPSO\ DQ\ RXU
ZLOOLQJQHVV RI SUHWHQGLQJ￿ LQ VRPH ZD\￿ WR SHUIRUP ZLWK RXU PRGHO WKH %HOJLDQ
HFRQRPLF UHDOLW\￿
/HW XV VWDUW ZLWK WKH GHWHUPLQDWLRQ RI WKH WZR SDUDPHWHUV s￿ DQG s￿￿ )RU
VXFK D SXUSRVH ZH K\SRWKHVLVH WKDW ZRUNHUV EHORQJLQJ WR WKH ILUVW W\SRORJ\ DUH
DOO WKRVH ZKR KDYH REWDLQHG D 8QLYHUVLW\ GHJUHH ￿8QLYHUVLWDLUH￿￿ ,Q EHWZHHQ WKH
XQHPSOR\HG SRRO EHORQJLQJ WR WKLV FDWHJRU\ ZH DVVXPH WKDW WKH SHUFHQWDJH RI
ZRUNHUV ZKR GHFLGH WR NHHS WKHPVHOYHV YROXQWDULO\ XQHPSOR\HG FRQVLVW RI
WKRVH EHORQJLQJ WR WKH FODVV ￿￿￿￿￿￿ 7KHVH ODWWHU￿ RQFH XQHPSOR\HG￿ PLJKW LQ
VRPH ZD\ JLYH WKHPVHOYHV D IXUWKHU FKDQFH LQ WKH KRSH RI IXOO\ XWLOLVH WKHLU
SRWHQWLDO SURGXFWLYLW\￿ ,W KDV EHHQ VR SRVVLEOH WR GHWHUPLQH D YDOXH IRU s￿￿




ZKHUH WKH QXPHUDWRU DQG WKH GHQRPLQDWRU RI WKH VHFRQG SDUW RI HTXDWLRQ ￿D￿
VKRZ UHVSHFWLYHO\ XQHPSOR\HG ZLWK D XQLYHUVLW\ GHJUHH LQ WKH FODVV ￿￿￿￿￿￿￿ DQG￿￿
WKH WRWDO DJHG FODVV RI WKRVH ZLWK D XQLYHUVLW\ GHJUHH￿ $V IDU DV FRQFHUQ WKH
GHWHUPLQDWLRQ RI s￿￿ DV IRU WKH SUHYLRXV FDVH￿ LW ZLOO EH REWDLQHG IURP WKH
SHUFHQWDJH ￿￿￿s￿￿￿




ZKHUH WKH QXPHUDWRU RI WKH VHFRQG ULJKW KDQG VLGH UHSUHVHQWV WKH QXPEHU RI





PLQXV￿ WKLV WLPH￿ WKH XQHPSOR\HG ZLWK DQ
XQLYHUVLW\ GHJUHH LQ WKH FODVV ￿￿￿￿￿￿￿￿
7KH YDOXH d KDV EHHQ DVVXPHG WR EH HTXDO WR ￿￿￿￿ DV VXJJHVWHG E\ PRVW RI
WKH HFRQRPLF OLWHUDWXUH RQ ZRUNVKDULQJ ￿$QGUHZV ￿ 6LPPRQV￿ ￿￿￿￿￿￿ /HW XV
DVVXPH QRZ D JUDGXDO VWDQGDUG ZRUNLQJ ZHHN UHGXFWLRQ IURP WKH VWDUWLQJ
YDOXH RI ￿￿ ZHHNO\ KRXUV SHU ZHHN WR WKH ILQDO ￿￿￿ :KDW ZLOO EH GRQH LQ WKH
SURFHHGLQJ FRQFHUQV WKH RXWFRPH RI WKH ODERXU PDUNHW SHUIRUPDQFH￿ WKH

















































4 0 1 11111111 1
39,5 0,986 1,0017 1,0017 0,9984 0,9984 1,0096 1,0096 1,0622 0.99994 0.99998
39 0,972 1,0033 1,0033 0,9967 0,9967 1,0194 1,0194 1,1292 0.99988 0.99996
38,5 0,958 1,0051 1,0051 0,9950 0,9950 1,0295 1,0295 1,2014 0.99982 0.99994
38 0,944 1,0068 1,0068 0,9933 0,9933 1,0398 1,0398 1,2791 0.99976 0.99992
37,5 0,930 1,0087 1,0087 0,9915 0,9915 1,0503 1,0503 1,3631 0.99970 0.99991
37 0,917 1,0106 1,0106 0,9896 0,9896 1,061 1,061 1,4538 0.99963 0.99989
36,5 0,903 1,0125 1,0125 0,9877 0,9877 1,072 1,072 1,5520 0.99957 0.99987
36 0,889 1,0145 1,0145 0,9858 0,9858 1,0832 1,0832 1,6582 0.99950 0.99985
35,5 0,875 1,0165 1,0165 0,9838 0,9838 1,0947 1,0947 1,7733 0.99944 0.99983
35 0,861 1,0187 1,0187 0,9817 0,9817 1,1066 1,1066 1,8983 0.99937 0.99981
1HYHUWKHOHVV￿ VLQFH WKH DEVROXWH YDOXHV DUH PHDQLQJOHVV IURP DQ HFRQRPLF
SRLQW RI YLHZ￿ ZH SUHIHUUHG WR FRQVLGHU WKH UDWLR EHWZHHQ HIIHFWLYH YDOXHV DQG






￿HU GHJUp￿W\SH FRXUW￿ ￿qPH GHJUp￿ ￿qPH GHJUp￿W\SH ORQJ￿
￿￿
(QVHLJQHPHQW SULPDLUH￿ 7RWDO VHFRQGDLUH￿ 7RWDO VXSHULHXU￿￿
RUGHU WR FDSWXUH WKH WUHQG RI WKH YDULDEOHV ZKLFK DUH RI LQWHUHVW IRU RXU
SXUSRVH￿
&ROXPQ ￿ UHSRUWV YDOXHV DVVXPHG IRU WKH VWDQGDUG ZRUNLQJ ZHHN￿ WKH
VXFFHVVLYH YDOXHV UHSUHVHQW UHVSHFWLYHO\ KRXUV￿ ZDJHV DQG HPSOR\PHQW￿
&ROXPQ ￿￿ DV LW ZDV HDVLO\ SUHGLFWDEOH￿ VKRZ D GHFOLQLQJ WUHQG RI WKH HIIHFWLYH
KRXUV￿ WKLV ODWWHU EHLQJ DOVR RQH RI WKH PDLQ ILQGLQJ E\ ￿%RGR ￿ *LDQQLQL￿
￿￿￿￿￿￿ &ROXPQ ￿ DQG ￿ VKRZ D UDWKHU VPRRWK LQFUHDVLQJ WUHQG IRU ZDJHV￿
ZKLFK LV UHVHPEOHG IRU ERWK ZRUNHUV FDWHJRULHV￿
$V IDU DV FRQFHUQ WKH HPSOR\PHQW WUHQG￿ ZH REVHUYH D GLIIHUHQW EHKDYLRXU
LQ WKH UHOHYDQW YDULDEOHV￿ ZKDW HPHUJHV LV WKDW DOWKRXJK Q￿ DQG V￿ ￿FROXPQV ￿
DQG ￿￿￿ HTXLS EDVHG HPSOR\PHQW OHYHO￿ VKRZ D GHFUHDVLQJ WUHQG RI WKH QXPEHU
RI HPSOR\HG ZRUNHU SHU WHDP￿ LQ DQ DJJUHJDWH SHUVSHFWLYH￿ 1￿￿ 6￿ DQG 1￿
￿FROXPQV ￿￿ ￿ DQG ￿￿￿ ZLOO UHVXOW LQ DQ LQFUHDVLQJ EHKDYLRXU￿ WKLV ODWWHU PDLQO\
GXH WR UHRUJDQLVDWLRQ SURFHVVHV IROORZLQJ ZRUNLQJ ZHHN UHGXFWLRQ￿
)LQDOO\￿ XQHPSOR\PHQW LQ LWV WZR FRPSRQHQWV￿ QDPHO\ YROXQWDU\ DQG
LQYROXQWDU\ RQHV￿ DV LW FOHDUO\ HPHUJHV IURP FROXPQV ￿￿ DQG ￿￿￿ ZLOO EH OLNHO\
WR VKRZ D GHFUHDVLQJ￿ DOWKRXJK VOLJKWO\ PDUNHG￿ WUHQG￿ ,W ZRXOG FRQVHTXHQWO\
VHHP WKDW LQ DQ HFRQRPLF IUDPHZRUN DV WKH RQH GHVFULEHG VR IDU￿ D
ZRUNVKDULQJ PHDVXUH ZRXOG EH ZLOOLQJ WR KDYH VRPH SRVLWLYH HIIHFWV RQ WKH

















































4 0 1 11111111 1
39,5 0,986 1,0012 1,0012 0,9985 0,9986 1,0095 1,0095 1,0622 0.99994 0.99998
39 0,972 1,0024 1,0024 0,9971 0,9971 1,0193 1,0193 1,1292 0.99988 0.99996
38,5 0,959 1,0037 1,0037 0,9956 0,9956 1,0292 1,0292 1,2014 0.99982 0.99994
38 0,945 1,0049 1,0049 0,9941 0,9941 1,0394 1,0394 1,2791 0.99976 0.99992
37,5 0,932 1,0064 1,0064 0,9925 0,9925 1,0498 1,0498 1,3631 0.99970 0.99991
37 0,918 1,0078 1,0078 0,9908 0,9908 1,0604 1,0604 1,4538 0.99963 0.99989
36,5 0,905 1,0092 1,0092 0,9892 0,9892 1,0713 1,0713 1,5520 0.99957 0.99987
36 0,892 1,0107 1,0107 0,9875 0,9875 1,0824 1,0824 1,6582 0.99950 0.99985
35,5 0,878 1,0122 1,0122 0,9857 0,9857 1,0938 1,0938 1,7733 0.99944 0.99983
35 0,864 1,0138 1,0138 0,9839 0,9839 1,1054 1,1054 1,8983 0.99937 0.99981
,Q RUGHU WR WDNH LQWR DFFRXQW D GLIIHUHQW YDOXH IRU d VLQFH LW PD\ EH RI
LQWHUHVW WR FKHFN WKH VHQVLWLYHQHVV RI WKLV SDUDPHWHU ZLWK UHVSHFW WR WKH
GLIIHUHQW YDULDEOHV FRQVLGHUHG￿ LQ WKH IROORZLQJ ZH ZLOO SURFHHG LQ UHFDOFXODWLQJ
WKH PDLQ WUHQG RI WKH YDULDEOHV LQ WKH FDVH LQ ZKLFK d ￿￿￿￿
$V LW FOHDUO\ HPHUJHV IURP 7DEOH ￿ LW GRHV QRW EH DQ\ UHDVRQDEOH GLIIHUHQFH
ZLWK UHVSHFW WR WKH SUHYLRXV FDVH￿ WKLV VXJJHVWLQJ WKDW￿ ZLWK DOO WKH FDXWLRQV
UHTXLUHG￿ DQG DFFRUGLQJ WR RXU VSHFLILFDWLRQ PRGHO￿ D YDULDWLRQ LQ d GRHV QRW
VHHP WR EULQJ DERXW DQ\ VWURQJ HIIHFW RQ WKH PDLQ YDULDEOHV• WUHQGV
FRQVLGHUHG￿￿￿
￿￿ &RQFOXGLQJ UHPDUNV
2Q WKH EDVLV RI WKH SHUVLVWHQW XQHPSOR\PHQW QRZDGD\V LQ PRVW (XURSHDQ
8QLRQ FRXQWULHV DQG LQ WKH DWWHPSW WR LQGLYLGXDOLVH D PHDVXUH DEOH WR
ZLWKVWDQG VXFK D SKHQRPHQRQ￿ KHUH EDFN WKH UH￿HPHUJHQFH RQ WKH SROLF\
DJHQGD RI KRXUV RI ZRUN DV WRRO WKURXJK ZKLFK REWDLQLQJ VRPH JDLQV LQ WKH
HPSOR\PHQW SHUIRUPDQFH￿ $V D PDWWHU RI IDFW￿ DOWKRXJK WKH PHGLD DUH IXOO RI
GLVFXVVLRQV RI WKH SRWHQWLDO HIIHFWV RI WKH KRXUV￿UHGXFWLRQ ODZV￿ WKHUH DUH YHU\
IHZ HPSLULFDO DVVHVVPHQWV RI WKH HIIHFWV RI VXFK UHJXODWLRQ￿ OHDYLQJ WKH GHEDWH
RSHQ WR YLHZV EDVHG RQ SROLWLFDO SUHMXGLFHV ￿VHH￿ KRZHYHU￿ +XQW￿ ￿￿￿￿￿ ZKR
PRVWO\ IRFXV RQ WKH *HUPDQ FDVH DQG &UpSRQ ￿ .UDPDU]￿ ￿￿￿￿￿ ZKRVH
DWWHQWLRQ LV GHYRWHG WR WKH )UHQFK FDVH￿￿ $OWKRXJK WKH SRVVLELOLW\ RI D
UHGXFWLRQ RI ZHHNO\ KRXUV KDV LQFUHDVLQJO\ JDLQHG JURXQG LQ WKH PLQGV RI
SROLWLFLDQV DQG SXEOLF RSLQLRQ DV WKH XQLTXH SXEOLF SROLF\ DEOH WR HIILFLHQWO\
UHGXFH XQHPSOR\PHQW￿ HFRQRPLVWV KDYH QRW IRXQG \HW DQ DJUHHPHQW RQ WKH
YHUGLFW RI VXFK D SROLF\ PHDVXUH￿ 2Q RQH KDQG LW VHHPV REYLRXV WKDW WKH
VLPSOH DULWKPHWLF UXOH DFFRUGLQJ WR ZKLFK ZLWK D ZRUNLQJ SRSXODWLRQ RI 1
PLOOLRQV ZKLFK ZRUN RQ DYHUDJH + KRXUV SHU ZHHN ￿IRU D WRWDO RI 1+ ZHHNO\
KRXUV￿￿ D ￿￿￿ UHGXFWLRQ LQ + VKRXOG LPSO\ D VDPH DPRXQW HPSOR\PHQW
LQFUHDVH￿ 2Q WKH RWKHU KDQG LW LV FOHDU WKDW VXFK D FDOFXODWLRQ GRHV QRW WDNH
LQWR DFFRXQW￿ LQ EHWZHHQ WKH RWKHUV￿ WKH SURGXFWLYH VWUXFWXUH RI WKH UHIHUULQJ
HFRQRPLF V\VWHP￿ LWV ZD\ RI GHWHUPLQLQJ KRXUO\ ZDJHV￿ WKH H[LVWHQFH RI KLULQJ
DQG ILULQJ DQG WUDLQLQJ FRVWV￿ WKH SUHVHQFH RI GLIIHUHQW ZRUNHUV TXDOLILFDWLRQV￿
7KLV SDSHU KDV DGGUHVVHG WKH HIIHFW RI D ZRUNLQJ ZHHN UHGXFWLRQ SROLF\ LQ D
GXDO ODERXU PDUNHW SHUVSHFWLYH LQ ZKLFK HIILFLHQF\ ZDJHV DUH SDLG LQ WKH
SULPDU\ VHFWRU￿ ZKLOH D PLQLPXP ZDJH DFWV DV D ELQGLQJ FRQVWUDLQW LQ WKH
VHFRQGDU\ ODERXU PDUNHW LQ WKH VHQVH WKDW ODERXU VXSSO\ RXWZHLJKV ODERXU
GHPDQG￿ %\ XVLQJ D WKHRUHWLFDO VFKHPH RI D SURGXFWLYH IUDPHZRUN
FKDUDFWHULVHG E\ WZR GLVWLQFW VHFWRU￿ D ILUVW￿ WKH PDQXIDFWXULQJ RQH￿ VXSSRVHG
WR EH HIILFLHQW DQG FRPSHWLWLYH ZKHUH VDODULHV DUH GHWHUPLQHG DFFRUGLQJ WR DQ
HIILFLHQF\ ZDJHV EDVHG DSSURDFK￿ DQG ZKHUH ILUPV DUH VXSSRVHG WR KDYH D
WD\ORULVWLF VWUXFWXUH ZLWK D YHUWLFDO ODERXU RUJDQLVDWLRQ￿ DQG D VHFRQG RQH￿
VHUYLFHV￿ ZKLFK GRHV QRW IHHO WKH HIIHFWV RI WKH IRUHLJQ FRPSHWLWLYHQHVV￿ ZH
KDYH VKRZQ WKDW WKLV NLQG RI SROLF\ FDQ EH FRPSDWLEOH ZLWK KLJKHU
HPSOR\PHQW￿ KLJKHU KRXUO\ ZDJHV IRU ERWK NLQG RI ZRUNHUV DQG ORZHU DQG OHVV
HIIHFWLYH KRXUV￿ 7KH HPSOR\PHQW JDLQ￿ DV VKRZQ LQ 7DEOH ￿￿ LV PXFK PRUH
FRQFHQWUDWHG LQ WKH VHFRQGDU\ VHFWRU￿ LQ IDFW DV VHHQ LQ WKH SUHYLRXV WDEOHV￿
ZLWK D VLPLODU JURZWK ZDJH UDWH￿ ZH REVHUYH WKDW WKH VHFRQGDU\ VHFWRU
HPSOR\PHQW OHYHO ￿1￿￿ JURZV DW D UDWKHU IDVWHU UDWH FRPSDUH WR WKH RQHV LQ WKH
ILUVW VHFWRU ￿1￿ DQG 6￿￿￿ )LQDOO\￿ EXW QRW DW OHDVW￿ XQHPSOR\PHQW LQ LWV WZR
FRPSRQHQWV ￿9ROXQWDU\ DQG ,QYROXQWDU\￿ VKRZV D GHFUHDVLQJ WUHQG VXJJHVWLQJ
WKDW VXFK D SROLF\ ZRXOG EH ZLOOLQJ WR JHW WKH UHVXOWV LW LV ODUJHO\ FDOOHG WR
DFFRPSOLVK￿ QDPHO\ SRVLWLYH SHUIRUPDQFHV LQ WKH PDLQ ODERXU PDUNHW
LQGLFDWRUV￿ RI FRXUVH RQFH DJDLQ ZH ZDQW WR VWUHVV WKDW RXU ZRUN KDV E\ QR
PHDQV WKH SUHWHQVLRQ WR JLYH D ILQDO YHUGLFW RQ ZRUNVKDULQJ￿ DW OHDVW IRU WKRVH￿￿
FRXQWULHV WKDW OLNH %HOJLXP￿ HPERGLHV WKH HFRQRPLF IUDPHZRUN SUHVHQWHG LQ
WKLV ZRUN￿ EXW ZDQW WR VKHG VRPH IXUWKHU OLJKW RQ WKH H[LVWLQJ GHEDWH RQ
ZRUNVKDULQJ￿ DOWKRXJK IXUWKHU UHVHDUFK LV QHHGHG￿
5HIHUHQFHV
$JDUZDO 1￿￿ ￿￿￿￿￿￿ 7KH ’HYHORSPHQW RI D GXDO HFRQRP\￿ $ WKHRUHWLFDO $QDO\VLV￿ .￿3￿ %DJFKL ￿
&RPSDQ\ &DOFXWWD￿
$NHUORI *￿ DQG <HOOHQ -￿￿ ￿￿￿￿￿ (IILFLHQF\ :DJH 0RGHOV RI WKH ODERXU 0DUNHW￿ &DPEULGJH
8QLYHUVLW\ 3UHVV &DPEULGJH
$NHUORI *￿￿ ￿￿￿￿￿ /DERXU FRQWUDFWV DV SDUWLDO JLIW H[FKDQJH￿ 4XDUWHUO\ -RXUQDO RI (FRQRPLFV
YRO￿￿￿￿ ￿￿￿￿￿￿￿
$QGUHZV 0￿ DQG 6LPPRQV 5￿￿ ￿￿￿￿￿ )ULGD\ PD\ QHYHU EH WKH VDPH DJDLQ￿ WRZDUGV D XQLRQ￿ILUP
EDUJDLQLQJ PRGHO RYHU KRXUV￿ WKH ZRUNZHHN￿ ZDJHV￿ DQG HPSOR\PHQW￿ PLPHR￿ 8QLYHUVLW\
RI 0DQFKHVWHU￿
$QGUHZV 0￿ DQG 6LPPRQV 5￿￿ ￿￿￿￿￿ )ULGD\ PD\ QHYHU EH WKH VDPH DJDLQ￿ VRPH UHVXOWV RQ
ZRUNVKDULQJ IURP XQLRQ￿ILUP EDUJDLQLQJ PRGHOV￿ PLPHR￿ 8QLYHUVLW\ RI 0DQFKHVWHU￿
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%XOOHWLQ RI (FRQRPLF DQG 6WDWLVWLFV 9RO￿ ￿￿
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(FRQRPLFV￿ 9RO￿￿￿ 1RUWK +ROODQG￿ $PVWHUGDP￿
-RUJHQVRQ ’￿:￿￿￿￿￿￿￿ 7KH GHYHORSPHQW RI V GXDO HFRQRP\ (FRQRPLF -RXUQDO 9RO￿ ￿￿ ￿-XQH￿￿
.OXQGHUW 7￿ 9DQ GH￿ ￿￿￿￿￿ :DJH GLIIHUHQWLDOV DQG HPSOR\PHQW LQ D WZR VHFWRU PRGHO ZLWK D
GXDO ODERXU PDUNHW￿ 0HWURHFRQRPLFD 9RO￿ ￿￿ 1R￿￿￿
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WUD SURWH]LRQLVPR H OLEHUR VFDPELR
$SULOH￿ ￿￿￿￿
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,QWHUQDOL]DWLRQ RI 7UDGH LQ 6HUYLFHV DQG WKH ,QWHUHVW RI WKH &RXQWULHV￿ 1HZ
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]RQD
$SULOH￿ ￿￿￿￿
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